J) 



Europ^.jches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 336 526 

A1 



EUROPEAN PATENT APPLICATION 



© Application number: 89300365.7 
© Date of filing: 16.01.89 



0 Int. CI.": A61B 17/02 



© Priority: 25.02.88 US 160205 


0 Applicant: Phillips, Steven J. 




5300 Woodland 


0 Oaie of publication of application: 


Des Moines Iowa 50312(US) 


11.10.89 Bulletin 89/41 


© Inventor: Phillips, Steven J, 




0 Designated Contracting States: 


5300 Woodland 


AT BE CH DE ES FR GB GR IT LI LU NL SE 


Des Moines Iowa 50312(US) 




0 Representative: Coxon, Philip et al 




Eric Potter & Clarkson 14 Oxford Street 




Nottingham NG1 5BP(GB) 



0 Retractor apparatus for use in harvesting mammary arteries during heart by-pass surgery. 



0 A retractor apparatus (10) for use in harvesting 
mammary arteries during heart by-pass surgery in- 
cluding an elongated member (11) having a first arm 
(13) operably attached thereto which extends gen- 
erally transversely to the elongated member (11). 
Structure is provided for attachment to the first arm 
member (13) for holding one side of a cut in a 
patient's chest (39). A second arm member (14) is 
disposed generally transversely with respect to the 
elongated member (11) and includes a mechanism 
for movably attaching the second arm member (14) 
to the elongated member (1 1) so that the distance of 
the second arm member (14) from the first arm 
member (13) can be adjusted. Rake retractors (46) 
are operably attached to the second bar for grasping 
t-the other side of a cut in the patient's chest (39). A 
^counter pressure bar (35) is adapted to be placed 
^ along, but spaced from the edge of the other side of 
{\jthe cut in the patient's chest (39) and an adjusting 
LO mechanism is operably attached to the elongated 
^member (11) for adjusting the position of the counter 
(V) pressure bar (35) with respect to the elongated 
CO member (11) whereby the other side of the cut in the 
q patient's chest (39) may be everted by using the 
attaching structure to move the rake retractor (46) to 



harvesting. This structure is useful for harvesting 
both the right and the left mammary arteries. 



UJ 



pull the other edge of the cut up beside the counter 
pressure bar (35) for thereby bringing the mammary 
artery into the visual field of a heart surgeon for 




Xerox Copy Centre 



1 



EP 0 336 526 A1 



2 



Retractor Apparatus For Use In Harvesting Mammary Arteries During Heart By-Pass Surgery 



Technical Field 



The present invention relates to a retractor 
apparatus fcr use in harvesting mammary arteries 
Curing heart by-pass surgery, and more particularly 
to such an apparatus having an adjustable counter 
pressure bar for facilitating the eversion of one 
edge of a chest cut for bringing a mammary artery 
into full view of a heart surgeon. 



Background Art 

By-pass surgery is a well known procedure for 
replacing blood vessels clogged with cholesterol 
ana fat in a human being with blood vessels which 
will cause bicod to flow around the clogged ves- 
sels. 

While many different blood vessels in the hu- 
man body have been used as a by-pass blood 
vessel, preferred blood vessels to use are the left 
and right mammary artery. 

After the chest and breast plate bone have 
been cut .n preparation for facilitating access to the 
patient's ^eart during heart by-pass surgery, the 
left anc right mammary artery will be just below the 
surface of each sice of the cut in the chest. Since 
the pcrtion of the chest adjacent to the cut is very 
stiff, it is impossible to manually evert the edge to 
facilitate easy harvesting of the mammary arteries. 
It is very difficult to harvest the mammary arteries 
without bringing them into full view by eversion of 
the edges of the cut in the chest. To date, there is 
no completely satisfactory apparatus for achieving 
the eversion cf the edges, therefore there is a need 
for an apparatus which will quickly, easily and 
dependably accomplish this function so that the 
mammary arteries can be held in full view of the 
surgeon for the harvesting process. 

Disclosure of the Invention 



The present invention relates to a retractor 
accara:us fcr use in harvesting mammary arteries 
during heart by-pass surgery. An elongated mem- 
ber has a first arm operably attached thereto which 
extends generally transversely to the elongated 
member. Structure is provided for attachment to 
the first arm members for holding one side of a cut 
in a patient's chest. A second arm member is 
disposec generally transversely with respect to the 



elongated member and includes a mechanism for 
movably attaching the second arm member to the 
elongated member so that the distance of the sec- 
ond arm member from the first arm member can 
5 be adjusted. Rake retractors are operably attached 
to the second bar for grasping the other side of a 
cut in the patient's chest. A counter pressure bar is 
adapted to be placed along, but spaced from the 
edge of the other side of me cut in the patient's 
to chest and an adjusting mechanism is operably 
attached to the elongated member for adjusting the 
position of the counter pressure bar with respect to 
the elongated member whereby the other side of 
the cut in the patient's chest may be everted by 
is using -the attaching structure to move the rake 
retractors to pull the other edge of the cut up 
beside the counter pressure bar for thereby bring- 
ing the mammary artery into the visual field of a 
heart surgeon for harvesting. This structure is use* 
20 ful for harvesting both the right and the left mam- 
mary arteries. 

An object of the present invention is to provide 
a retractor apparatus for use in harvesting mam- 
mary arteries during heart by-pass surgery. 
25 Another object of the present invention is to 

provide a retractor apparatus of the aforementioned 
type which includes a counter pressure bar which 
is easily adjusted to facilitate easy and quick ever- 
sion of one edge of a cut in a patient's chest for 
30 exposing a mammary artery for harvesting by a 
heart surgeon. 

. . Other objects, advantages, and novel features 
of the present invention will become apparent from 
the following detailed description of the invention 
35 when considered in conjunction with the accom- 
panying drawings. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a preferred 
embodiment of the present invention shown during 
the process of everting one edge of a cut for 
45 exposing a mammary artery thereunder for use in 
heart by-pass surgery; 

Fig. 2 is a perspective exploded view of the 
preferred embodiment shown in Fig. t; 

Fig. 3 is an enlarged top plan view of the 
50 preferred view of the preferred embodiment shown 
in Fig. 1 in the process of everting one edge of the 
cut in a patient's chest during heart by-pass sur- 

gery; r~ 1 

Fig. 4 is a view taken along line 4-4 of Fig. 3; 
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Fig. 5 is a partial view taken along line 5-5 of 

Fig. 4: 

Fig. 6 is a cross sectional view taken along 
line 6*6 of Fig. 4; 

Fig. 7 is an enlarged cross secticnal view 
taken along line 7-7 of Fig. 3; 

Fig. 8 is a view like Fig. 3 but showing an 
additional counter pressure bar and adjusting 
mechanism therefore for everting the other side of 
the cut in the patient's chest for everting such other 
side of the cut; and 

Fig. 9 is a perspective view of an alternate 
form of the invention which has one arm perma- 
nently affixed to one end of an elongated ratchet 
member and another arm movably attached there- 
to. 

Best Modes for Carrying Out the Invention 



Referring now to the drawings wherein like 
reference numerals designate identical and cor- 
responding parts throughout the several views. Fig. 
1 shows a retractor apparatus (10) constructed in 
accordance with the present invention. 

An elongated member (11) has rounded teeth 
(12) disposed along one edge thereof. A first arm 
member (13) and a second arm member (14) are 
movably attached to the elongated member (11) by 
connectors (15) and (16) having slots (17) and (18) 
therein and ratchet openings (19) and (20) respec- 
tively. 

A ratchet member (21) has a pair of cylindrical 
posts (22) leading from a bottom portion (23) and a 
top portion (24). A handle (25) is pivotally con- 
nected to the ratchet (21) by a pin (26) which 
extends through an opening (27) in the ratchet (21) 
and through openings (28) in one end of the handle 
(25). Rotating the handles (25) in one direction 
causes movement of the arms (13) and (14) in one 
linear direction and rotation of the handles (25) in 
the opposite direction causes movement of the 
arms (13) and (14) in an opposite linear direction. 

Openings (29) in the arms (13) and (14) are 
provided for attachment to sternal blades (30) 
whereby a fastener (32) extends down through 
openings (31) in the sternal blades and through the 
openings (29) and either of arms (13) and (14) 
whereupon rotation of the fastener (32) 90* locks 
the sternal blade (30) to the arm (13) or (14). 

A counter pressure bar (35) is substantially L- 
shaped and has one leg (35a) which is welded to a 
collar (36) and another leg (35b) which is adapted 
to extend along but spaced from one edge (37) of 
a cut in a patient's chest (39). The collar (36) 
rotatabiy fits on a threaded post (40) which extends 
somewhat downwardly and rearwardly from the 
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connector (42). The ::rr.ec:or (42) is substantially 
like the connecter \ * 5 » and therefore has an open- 
ing (41) and (49) jus: ike openings (17 and 19) in 
the connector (15). 
5 A threaded cao i-3) prevents the collar (36) 

from coming off of -re post (40) and a set screw 
(44), having an upper handle (45) thereon, is pro- 
vided for extending trough an opening (46) in 
collar (37) to engage the pest (40) and thereby lock 
tc the collar and the arm (35) from rotation once it is 
adjusted to the position desired by the surgeon. 
Rake retractors (46) have a loop (47) on one end 
thereof and a curbed fork-like structure (48) on the 
other end thereof for extending into and grasping 
to the edge (37) of the cut in the chest (39). 

In operation of the retractor apparatus (10) 
shown in Figs. 1-8. it is noted that after the cut in 
the chest (39) has been accomplished, the sternal 
blade (30), having been attached to the arm (13), is 
20 - utilized to hold the left edge (38) apart from the 
right edge (37). Rake retractors (46) are slipped 
onto the arm (14) through openings (47) therein 
and the sharpened lower portions (43) are hooked 
into the tissue in the edge (37) of the cut in the 
25 chest (39). for example as shown in Figs. 1 and 4. 

The position of the counter pressure bar (35) is 
then adjusted by loosening the set screw (44) and 
pivoting the arm (35) to the position desired, while 
at the same time moving the connector (42) lat- 
30 erally along the elongated member (11), so that the 
counter pressure arm (35) lies adjacent to but 
spaced from the edge (37 ). Once the counter 
pressure bar (35) is properly adjusted, the arm (14) 
can be moved away from the arm (13) by rotating 
35 the handle (25) on housing (16) in the proper 
direction to cause such movement of arm (14). 
This will cause the rake retractors (46) to pull the 
edge (37) up beside and possibly over the counter 
pressure bar (35) as shown in Fig. 1 thereby ex- 
*o posing the mammary artery (50) and making the 
mammary artery (50) come into the full view of the 
surgeon. The surgeon can then harvest the mam- 
mary arten/ (50) in a conventional fashion for use in 
bypassing clogged arteries in the patient's heart. 
45 To harvest the mammary artery underneath the 

edge (33) of the cut in the patient's chest (39). the 
arrangement in. Fig. 8 is used wherein a separate 
and different counter pressure bar (135) is dis- 
posed on the other end of the elongated member 
so (11) and is movable therealong. The sternal blade 
(30) is connected to the arm (14), instead of the 
arm (13). and the rake retractors (46) are con- 
nected to the arm (13) as shown in Fjg. 8. The 
procedure is then a mirror of what was explained 
55 above for harvesting the mammary artery (50). The 
counter pressure bar (135) is rotated into a proper 
position after loosening the set screw (44) and then 
tightened down when counter pressure bar (135) is 
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r. a prc-cer rotary position. Counter pressure bar 
(135) is moved laterally along the elongated mem- 
ber (II) by rotation of the handle (25) in a proper 
rotary direction. Once in a proper position, the arm 
(13) *cu!d be moved away from the arm (14) by 
rotation of 'he handle (25) extending through mem- 
ber < 1 5i to evert the edge (38) and har/est a 
mammary artery disposed thereunder. 

Referring now to Fig. 9. an alternate form of 
the invention (100) is shown which is substantially 
identical to that shown in embodiment (10) of Fig. 1 
except that an arm (13a) is connected permanently, 
such as by welding, to one end of the elongated 
member (11). The operation for harvesting a mam- 
mary artery is exactly the same as described 
above with respect to the left mammary artery (50) 
as shown in Fig. 1, but when the right mammary 
artery under the cut (38) of the chest (39) is to be 
harvested, the entire apparatus (100) is turned ar- 
ound 180' so that the arms (13a) and (14) extend 
in the opposite direction from that shown in Fig. 9 
wrereupcn the sternal blade (30) can be attached 
under and around the patient's left edge cut (37) 
and the rake members (46) can attach to the edge 
(33) of the chest (39) and whereupon the elongated 
member (in will be closer to the patient's head 
than for harvesting the mammary artery under 
edge (33) than it will be when used to harvest the 
mammary artery (50) under the edge (37). 

It :S also noted that the longitudinal axis of the 
arm ?35bi of ccunter pressure bar (35) is preferably 
paraliei to the axis of the threaded post (40) shown 
in Fig. 2. In general, it is desirable that the axis of 
the ccunter pressure bar leg (35b) be generally 
parallel to the arm (14) and that the axis of the 
counter pressure bar (135) be generally parallel to 
the straight portion of the arm (13). 

Accordingly, it will be appreciated that the pre- 
ferred embodiments (10) and (100) disclosed here- 
in do inceed accomplish the aforementioned ob- 
jects. Obviously, many modifications and variations 
of the present invention are possible in light of the 
above teachings. It is therefore to be understood 
that, within the scope of the appended claims, the 
invention may be practiced otherwise than as spe- 
cifically described. 



for holding one side of a cut in a patient's chest: 
a second arm member disposed generally trans- 
versely with respect to said elongated member; 
means for movably attaching said second arm 

5 member to said elongated member so that the 
distance of said second arm member from said 
first arm member can be adjusted; 
rake retractor means operably attached to said 
second bar for grasping the other side of a cut in 

io the patient's chest, said rake retractor means being 
substantially longer than said holding means; 
a counter pressure bar adapted to be placed along 
but spaced from the edge of the other side of the 
cut in the patient's chest; and 

r5 adjusting means operably attached to said elon- 
gated member for adjusting the position of said 
counter pressure bar with respect to said elongated 
member whereby said other .side of the cut in a 
patient's chest may be everted by using the attach- 

20 ing means to move the rake retractors to thereby 
pull the other end of the cut up beside the counter 
pressure bar for thereby bringing the mammary 
artery under the cut into the visual field of a heart 
surgeon. 

25 2. The apparatus of claim 1 wherein said ad- 

justing means includes a first means for pivoting 
said counter pressure bar about a first axis and a 
second means for adjusting the position of said 
first means aiong said elongated member. 

30 3. The apparatus of claim 2 wherein said coun- 
ter pressure bar. is somewhat l-shaped with one 
leg thereof having one end thereof connected to 
said pivoting means, the other end of said one leg 
being connected to the other leg of the L-shaped 

35 counter pressure bar. the longitudinal axis of the 
other leg being substantially parallel to said first 
. axis. 

4. The apparatus of claim 1 including means 
for adjusting the position of said first arm member 
jo with respect to said elongated member. 



45 



Claims 

50 

1. A retractor apparatus for use in harvesting a 
mammary artery in heart by-pass surgery, com- 
prising: 

an elongated member; 

a first arm member operably attached to said elon- 55 
gated member and extending generally transverse- 
ly with respect to said elongated member: 
means operably attached to said first arm member 
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